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METAL-MINE ACCIDENTS DURING THE CALENDAR YEAR 1917. 


Compiled by AtBrert H. Fay. 


INTRODUCTION. 


Returns received by the Bureau of Mines from the operators of 
metal mines for the year 1917 are extremely gratifying for two 
reasons—the normal fatality rate has not increased, and the non- 
fatal injuries show a decrease in spite of war conditions and labor 
shortage. The labor shortage, however, is more apparent than real, 
and is perhaps largely caused by increased turnover and shifting of 
labor from one occupation to another. The report for the year 1917 
includes returns from 4,637 operators, as compared with 5,258 for 
the year 1916, being about 600 less than the number reporting for 
1916. The number of days’ work done during 1917 was only. 110,000 
less than in the previous year. Compared with 1916 returns, the 
number of-employees in the different groups of mines is as follows: 
Copper mines, lead and zinc mines (Mississippi Valley), and the non- 
metal mines employed practically the same number as in 1916; iron 
mines show an increase of about 4,000; and the gold and silver group 
shows a decrease of 8,200. The total number of men reported em- 
ployed in 1917 was 200,579, as compared with 204,685 in 1916, In . 
addition, the metallurgical works, not including iron and steel, 
reported 84,042 men in 1917, as compared with 80,201 in 1916. 

There were 852 fatalities reported in 1917. This number is 
abnormal, on account of the fire in the North Butte mine, Butte, 
Mont., on June 8, 1917, in which 161 men were killed. The fatality 
rate for 1917 is, therefore, 4.44 per 1,000 300-day workers, as com- 
pared with 3.62 per 1,000 for 1916. This rate, however, is not a 
true index for the industry, by reason of the disaster mentioned. 
Excluding the 161 fatalities from the mine fire, the normal rate for 
1917 would be 3.60 per 1,000, as compared with 3.62 for 1916, this 
being the lowest recorded since the bureau began the collection of 
accident statistics at metal mines in 1911, when the rate was 4.45 
per 1,000 300-day workers. 

The number of nonfatal injuries was 46,286, as compared with 
48,237 in 1916, making a nonfatal accident rate of 240.87 per 1,000 
300-day workers, as compared with 250.64 per 1,000 in 1916 and 
248.56 in 1915. The general tendency of the nonfatal injury rates 
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from 1911 to 1916 has been to increase, not so much because of the 
increasing hazard of the industry as on account of the enactment of 
compensation laws, and the establishment of better inspection serv- 
ice, which have caused the mining companies to keep more complete 
records that reveal the real hazard of the industry. It is believed 
that the foregoing nonfatal injury rates at metal mines are lower 
than those that actually exist. This statement is borne out by the 
data compiled in Table 20 (p. 52), which shows details covering 
a period of four years compiled from the reports of representative 
companies at whose mines systematic records are being kept and a 
large amount of safety work is being done. The average nonfatal 
injury rate for the four years is 350 per 1,000 300-day workers. 


SCOPE OF STATISTICS. 


In the compilation of the figures given in the following tables, 
which are derived from reports received from operators, the size of 
the mines was not considered, consequently the figures cover reports 
from prospectors, development companies, and producing mines. 
Although the Bureau of Mines is authorized to collect data on 
accidents at mines, there is no Federal law compelling operators to 
render such reports. However, the majority of the operators 
promptly and cheerfully replied to the bureau’s requests for informa- 
tion. The tabulated statistics represent 4,637 operators who actually 
worked their mines during the year. As far as can be ascertained, 
all of the large companies made out detailed reports, so that, measured 
on the basis of production, the statistics are representative of the 
. industry. 

The tables in the following pages are arranged so as to represent 
five divisions of the mining industry, as follows: 

Copper mines.—Atl of the copper mines and prospects that were 
reported in operation in the various copper-producing States are 
included in this group. The list represents 649 operators. (Tables 
6, 7, 16, 17, and 18.) 

Gold, silver, and miscellaneous metal mines.—This group comprises 
the gold mines, both lode and placer, silver mines, lead-silver mines, 
gold-silver mines, the lead and zinc mines other than those in the 
Mississippi Valley, and the mines working ores of quicksilver, man- 
ganese, tungsten, vanadium, chromium, etc. Also, pyrite mines 
are included, as the cinder is used in some metallurgical works for 
its iron and copper content, and bauxite mines, because bauxite is 
the principal source of metallic aluminum. This group represents 
3,166 operators, who reported their mines as active part or all of 
the year. (Tables 8, 9, 16, 17, and 18.) 

Iron mines.—All of the important iron mines, representing 205 
operators, are included in this group. (Tables 10, 11, 16,17, and 18.) 
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- Lead and zine mines ( Mississippi Valley).—The lead and zinc mines 
of the Mississippi Valley, represented by reports of 369 operators, 
are grouped together as representing an industry in which general 
conditions are similar. (Tables 12, 13, 16, 17, and 18.) 

Nonmetallic mineral mines.—The nonmetallic mineral mines, repre- 
senting 248 operators, include those for asbestos, asphaltum, barite, 
feldspar, garnet, graphite, gypsum, kaolin, mica, phosphate rock, 
quartz, talc, salt, and soapstone. Coal mines are not included.’ 
(Tables 14, 15, 16, 17, and 18.) 
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PUBLICATION OF ACCIDENT STATISTICS. 


In publishing these statistics the Federal Bureau of Mines has no 
intent of encroaching on the field covered by the annual or biennial 
reports of State mine inspectors or mining departments. The bureau 
hopes, however, that the distribution of this information will help 
to establish a uniform basis for recording and reporting mine acci- 
dents, the number of men employed, and the number of days’ work 
performed. When all mine-accident statistics are thus placed on 
the same basis, the making of comparisons and the drawing of con- 
clusions will be rendered much easier. 

As bearing on the difficulties that attend the compilation of 
comparable figures, attention is called to these facts. A number of 
States have no inspectors for metal mines. There is a lack of uni- 
formity in the reports issued by the various States, as the fiscal 
years are not the same. The mines subject to inspection differ; 
in some States all mines are included, whereas in others only those 
mines employing 5, 10, or 20 men underground are included. Com- 
pensation laws in most States apply to all mines, but in some they 
are elective at the option of the operator. Although the total 
number of deaths reported in the various States agrees closely 
with the inspectors’ reports, there is some variation as to the classi- 
fication. 
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The Bureau of Mines will be glad to receive suggestions from 
State inspectors, and from any person interested in mining, as to the 
form in which accident statistics can be presented most effectively 
and their publication made most useful to the mining industry. 


CLASSIFICATION OF INJURIES. 


As many of the States now have compensation laws, the bureau’s 
classification of serious and slight injuries is on a 14-day (2-week) 
basis in order to conform to the classification used by the States. 
This classification of injuries includes three types, as follows: 


Fatal, serious, and slight injuries, 1916 and 1917. 


Injury. 


2, Serious (time lost more than 14 days). 
A, Permanent disability— | 
TEAL. passed send yndoeseetnesedetsbcangaess gbse yess) ua os 4cacsacnmeqeueey 

Partial o, > 
B. Others 


Total nonfatal injuries... ................. 


@ Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of veer pe 
ralysis, or other condition permanently incapacitating workman from doing any work of a gainfi 
pation, 

> Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, 

oy erry where ligaments are severed, or any other injury known in surgery to be permanent par- 
sability. 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 


Taste 4.—ALL MINES: Fatalities, by causes 


oO 


Washington.......... 
Wisconsin ..........-. 
Wyoming 


Btate. 


Total, 1917....... 
Total, 1916........ 
Total, 1915........ 
Total, 1914........ 
Total, 1913........ 
Total, 1912........ 
Total, 1911........ 


Fall of rock or ore from roof 
or wall, 
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working face. 


Underground. 
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Drilling accidents. 
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@ See footnote c, Table 3. 
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and States, during the year ended Dec. 31, 1917. 
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Taste 4,—AEL MINES: Fatalities, by causes 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 


TaBLeE 5.—ALL MINES: Injuries, by causes 
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and States, during the year ended Dec. 81, 1917. 


Underground—Continued. 


Shaft. 


gases. 


Objects falling down shafts. 


Suffocation from natural 
Inrush of water. 

Stepping on nail. 

Other causes. 

Total, underground. 
Falling down shafts. 
Breaking of cables. 
Overwinding. 
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Taste 5.—AELL MINES: Injuries, by causes 
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and States, during the year ended Dec. 31, 1917.—Continued. 
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18 METAL-MINE ACCIDENTS IN THE UNITED STATES: 


ACCIDENT STATISTICS BY GROUPS OF MINES. 
COPPER MINES. 


The figures for copper mines in Tables 6 and 7 are compiled from 
reports of 649 operators that employed 61,275 men, of whom 43,715 
worked underground and 17,560 on the surface, not including em- 
ployees at copper metallurgical works. 

The total number of deaths and injuries from accidents and the 
rates per 1,000 300-day workers, are as follows: Deaths, 374 or 5.88 
per 1,000, as compared with 3.64 for 1916; injuries, 19,935 (Table 
18), or 313.35 per 1,000, as compared with 319.58 for 1916. Of the 
total number of fatalities, 352 were underground and 22 on the sur- 
face. The 1917 rate was augmented abnormally by the disastrous 
fire at the North Butte mine, Butte, Mont., June 8, 1917, in which 
161 men lost their lives. Excluding this disaster, the fatality rate 
for copper mines was 3.34, the lowest on record, having decreased 
from 5.18 in 1911. 

The seemingly high rates of nonfatal injuries for this. group of 
mines are not due so much to greater hazards in copper mines as to 
the fact that accurate records are kept by well-organized companies, 
practically all of which have a safety department in charge of a com- 
petent engineer. It is believed that the accident records shown by 
both the copper and iron mines represent more nearly the actual 
hazard in the metal-mining industry of the United States than do 
the records of any other group. 


GOLD, SILVER, AND MISCELLANEOUS METAL MINES. 


The data on accidents in and about the gold, silver, and miscel- 
laneous metal mines, shown in Tables 8 and 9, are compiled from the 
reports of 3,166 operators, employing 51,892 men, of whom 35,812 
were employed underground and 16,080 on the surface. The number 
of employees at this group of mines was about 8,200 less than in 1916. 
The number of deaths and injuries from accidents and the rates per 
1,000 300-day employees are as follows: Deaths 196, or 4.03 per 
1,000 as compared with 4.05 in 1916; injuries (Table 18) 8,385 or 
172.51 per 1,000 as compared with 190.79 for 1916. Of the total 
number of fatalities, 166 were underground, or 4.82 per 1,000, and 
30 on the surface, or 2.12 per 1,000. 

The rates of nonfatal injuries are low as compared with those at 
iron and copper mines. The difference may be explained largely by 
this group including many prospects and small mines that keep no 
records, and by many of the mines being in States where there is no 
inspection and the operators are not required to report accidents. 
At such mines any accidents that are not serious are forgotten, and 
therefore not reported at the close of the year. 
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IRON MINES. 


The figures on accidents at iron mines ‘given in Tables 10 and 11 
are compiled from the reports of 205 iron-mine operators, who em- 
ployed 57,230 men, of whom 31,549 were employed underground 
and 25,681, including those engaged in steam-shovel work, on the 
surface. 

The number of deaths and injuries from accidents in these mines 
is as follows: Deaths, 191, or 3.54 per 1,000 300-day employees, as 
compared with 3.41 in 1916; injuries, (Table 18) 12,278 or 227.54 
per 1,000, as compared with 240.17 in 1916. Of the total number of 
fatalities, 135 occurred underground, or 4.35 per 1,000 300-day 
workers underground; and 56 employees were killed while engaged 
in surface work, making this rate 2.44 per 1,000 300-day workers on 
the surface. : 

The injury rates at the iron mines, as at the copper mines, seem 
high, but, as already noted, the iron mines, like the copper mines, 
are operated by well-organized companies that conduct safety cam- 
paigns and keep excellent records of accidents. Compared with the 
records of 1911, there is a small decrease in the accidents, both fatal 
and nonfatal, regardless of the conditions prevailing during the 
stress of war.- The well-kept records are showing the real hazard of 
the mining industry. 

LEAD AND ZINC MINES. 


Only the lead and zinc mines in the Mississippi Valley are included 
in this group. The lead and zinc mines of other States are grouped 
with ‘‘gold, silver, and miscellaneous metal mines” on account of 
the difficulty of making distinct classifications. In many places, 
for instance in the lead-silver mines in the Coeur d’Alene district of 
Idaho, lead and zinc occur as associated metals in silver ores. The 
Mississippi Valley lead and zinc mines form a class by themselves 
and are easily segregated. 

The figures given in Tables 12 and 13 are compiled from the reports 
of 369 operators, employing 20,269 men of whom 15,075 were employed 
underground and 5,194 on the surface. 

The total number of deaths and injuries due to accidents as re- 
ported is as follows: Deaths, 68, or 4.09 per 1,000 300-day employees, 
as compared with 3.14 in 1916; injuries (Table 18) 4,544, or 272.99 
per 1,000 as compared with 263.09 in 1916. Of the total number of 
fatalities, 65 occurred underground, making the rate 5.22 per 1,000; 
the surface fatalities were 3 or 0.71 per 1,000 300-day workers. 


NONMETALLIC MINERAL MINES. 


Tables 14 and 15 represent the reports of 248 operators of nonmetal- 
lic mineral mines. These mines employed 9,913 men, of whom 
2,726 worked underground and 7,187 on the surface. 
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The total number of reported deaths and injuries from accidents 
is as follows: Deaths, 23, or 2.48 per 1,000 300-day workers as com- 
pared with 3.00 in 1916; injuries (Table 18), 1,144, or 123.58 per 
1,000, as compared with 144.70 in 1916. Compared with the non- 
fatal-injury rates for the copper and iron mines, these ratios seem 
exceedingly low; the reports indicate that this difference is largely 
explainable by the mines being small and not keeping complete 
records. About 75 per cent of the men are employed on the surface, 
the hazards being thus reduced to those of quarry operations. 
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TABLE 16.—FATALITIES: By kinds of mines, causes, and 


COPPER MINES. 


Uaderground. 


State. 


raise, or stope. 
pocket. 


working face, 
comotives or drills). 


Fall of rock or ore from roof 
or wall, 

Rock or ore while loading at 

Timber or hand tools, 

Explosives, 

Haulage accidents. 

Falling down chute, winze, 

Run of ore from chute or 

Drilling accidents. 

Electricity. 

Machinery (not including lo- 


Alaska.............-- 
Arizona.......ss00s-555 
California............ 
TWdahOsccsesccteencss 
Michigan............. 
Montana. ...........- 
Novada. ...csccec.cs2 
New Mexico.......... 
Oregon. . 
Utah: ss: 

‘Washington 
Other States......... 


Total, 1916.. 
Total, 1915. . 
Total, 1914 
Total, 1913 
Total, 1912 
Total, 1911 ....... 


Awana 


New Mexico. sala amieie are 
New York.... 
North Carolina. . 
Oregon. :.'sc 522.3 s02852]eec<250. 
South Dakota. s 
Tennessee. - . Be eee rs 
Utah...... 


MIT Sitie® cbs cnagesctelstae te eo 2 

Washington. 

‘Wyoming... 

Other States 1 
Total, 1917. . 42 2 1 28 4 
Total, 1916.. 66 5 1 28 9 
Total, 1915....... 49 4 2 37 7 
Total, 1914....... 52 Lksse ce 22 6 
Total, 1913....... 68 1 3 35 2 
Total, 1912....... 49 1 1 27 ve 
Total, 1911....... 40) Nea case! 2 24 7 
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States, during the year ended Dec. 31, 1917. 


COPPER MINES. 


Underground—Continued. Shaft. 


| Suffocation from natural 
gases, 
Objects falling down shafts. 


Stepping on nail. 

Other causes. 

Total underground. 

Falling down shafts. 

Breaking of cables. 
Skip or cage. 

Other causes 

Total, shaft. 


Mine fires, 
Tnrush of water. 


~ 
= 
J 
o 
_ 
- 
_ 
a 
-_ 
o 


NH AWN AG) - 


= 


Google 


34 
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TaBLe 16.—FATALITIES: By kinds of mines, causes, and 


COPPER MINES, 
Surface. 
= : = 
ee hae 3 
z g ; Pa Z : 
Es | 22 celal a|€. g 
State. ae ee ee E 8 | #3] 5 FI 
Egu| >a | 4 epee aT: al PES 3 
een Ae 38 o | 3 = 
seel4 [a |2j 8/2 | 3 i 
a 3 a & | an | 9 Ps & 
2 | 2 


Alaska... 
Anizona. 
California. 


Nevada.... 
New Mexico. 


Total, 1917 
Total, 1916. 
Total, 19 
Total, 1914. 
Total, 1913 
Total, 1912. 
Total, 1911. 


et CO Ot et 


id 


Bewowktteo 


Georgia... 
Oregon. . 
Montana 
Nevada... - 
New Mexico. 
New York..... 

North Carolina. . 
Oregon.......- 
South Dakota. 
Tennessee. - . 
Utah.... 
Virginia... 
Washington. 
Wyoming... 
Other States........ 


Total, 1917..... 


Total, 1916... 
Total, 1915. 
Total, 1914 
Total, 1913 


Total, 1912 


Rares 


Woah awvre 


eo 


Total, 1911........ 


@ Not segregated. 


viatizes ty GOOgle : 
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4 
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States during the year ended Dec, 31, 1917—Continued. 
COPPER MINES. 


3 x} a |6 S 

8 es } “ 5. ded 

3 33 »|ag|edlyrd # 

go| |Sc%|a| 8 /Hs|Sale-& .| & Grand total. 
Ss] -(S3/28]/ 2leosgioeitca] -| 5/81 8 
=5|2/32/2/2/~8leeleacif|2 |e] & 

B&B |e ]Sel@lsl[sslekigeai 8/8 

2 |elae|glal2 |sfeseelals| 2 

3 x18 a |a a ps ° 

& ljala |e/e&l& l@ S- lalald] a 

31 | 32] 33 | 34| 35| 36 | 37 | 38 | 39 | 40 1917 | 1916 | 1915 | 1914 | 1913 


Google 


36 METAL-MINE ACCIDENTS IN THE UNITED STATES. 
Tape 16.—FATALITIES: By kinds of mines, causes, and 


IRON MINES. 


Underground. 


State. 


, oF stope. 


working face. 


Machinery (not including lo- 
comotives or drills). 


Fall of rock or ore from roof 
Rock or ore while loading at 


Timber or hand tools. 
Explosives. 
Haulage accidents. 

Falling down chute, winze, 
Run of ore from chute or 
pocket. 

Drilling accidents. 
Electricity. 


Michigan . 
Minnesota... 
Missouri... 
New Jersey. 


Pennsylvania. 
Tennessee . . 
Virginia.... 
Wisconsin .. 
Other States.........- 


Total, 1917....... 
Total, 1916. . 
Total, 1915.. 
Total, 1914.. 
Total, 1913.. 


Total, 1917.....-. 

Total, 1916.. 
. Total, 1915.. 
Total, 1914... . 
Total, 1913.... 
Total, 1912........ 
Total, 1911........ 


All States, 1917 ...... 
All States, 1916,...... 
All States, 1915....... 
All States, 1914....... 
All States, 1913. ...... 
All States, 1912....... 
All States, 1911....... 
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States, during the year ended Dec, $1, 1917—Continued. 


IRON MINES. 


| oe 188 red : eoe etre RR-EwSe 


‘338q8 ‘TH}I07, 


*sasNvd JAYIO 


‘eseo io digg | & 
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“SyBYS WMOP Buy TB 


*panoiZiepan [70,7 
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“Twa uo Suyddaig 


MINES. 


LEAD AND ZINC 


i | enemas 


: | BISRRAR 


13 


*3948A4 JO YSU | 


Underground—Continued., . 


*sosed 
[SIMA Wo ToPBooyNg 


12 


‘sory OUT 


NONMETALLIC MINERAL MINES. 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 


TABLE 16.—FATALITIES: By kinds of mines, causes, and 
IRON MINES. 


ga | 3 

et |g 
fu ag 

So 

Btate. ae g3 
gig| Be 

oskl| 

£fas| 3 

a a 


Missouri. 
New Jers 


Pennsylvania......... ; 
Tennessee ........-.-- R 
Mirginig i.cstesasss ans = 
Wisconsin ............ P 
Other States... .csecc fen esees[ececeeee 


Run or fall or ore in or 
from ore bins. 


Surface. 


Stepping on nail. 
Hand tools, axes, bars, 
etc. 

Electricity. 


% | Falls of persons. 


Total, 1917....... 
Total, 1916........ 
Total, 1915........ 
Total, 1914........ 
Total, 1913........ 
Total; 1912.02.50 
Total, 1911...-.... 


&% | Machinery. 


$ | Other causes. 


Total, 1917....... 
Total, 1916 
Total, 1915, 
Total, 1914 

- Total, 1913 
Total, 1912.......- 
Total, 1911 


All States, 1917 
All States, 1916 
All States, 1915 
All States, 1914 
All States, 1913 
All States, 1912 
All States, 1911 


- @ Not segregated. 


Google 


we anwaad 


> Included in gold, silver, and miscellaneous metal. 
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IRON MINES, 


States, during the year ended Dec. 31, 1917—Continued. 


Open pit. 


Grand total. 


“31d wedo ‘TH0L 


*sasnlvo 10430 


1912 | 1911 


1913 


1915 | 1914 


1916 


*sjoo} pueyy | 


*AgOp}00T 


39 | 40 | 41 


108Q9A{30O M0 00[ 


*(S[OAOYS UrBe}s | 
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LEAD AND ZINC MINES, 


Jo Uy eJ0 Jo [[By Jo UNY 
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NONMETALLIC MINERAL MINES, 


“a0 ‘suI00q 
‘syoriiep jo seq 


“suosied Jo s|[e.q | 


“seaoys wees | 


34 | 35 


"(070 ‘SeATJOMIOD 
-O[) Sjueppooe seine 


“soatsopdx gq | 


*@10 10 
901 JO SEPTTS JO STV, 


31 | 32 | 33 
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TasBLe 17.—ALL MINES: Fatalities and injuries, by causes 
NUMBER KILLED, 


Underground. 


Kind of mine. 


pocket. 


working face. 
Taise, or stope. 


Rock or ore while loading at 
comotives or drills). 


Run of ore from chute or 
Machinery (not including lo- 


Falling down chute, winze, 


3 
= 
g 
& 
g 
°o 
S 
a4 
$ 
= 
x} 
a 
& 


Timber or hand tools. 


Haulage accidents. 


metal eee eee eee eee 


Tron 
Li ad and zinc (Mississippi Valley).} 23] 3{f..-----) 15) 8] 2)......).......[  L]....-. 
NONMeOtAlic MINCE scccccscsseccs| Gilssevacefocseacel. ceecilecsewncfeaccealsccacs 


Total, 1917.................-.- 
Percentage of grand total killed 
Percentage of class total killed . 
Number killed per 1,000 300- 

day workers employed under 


gr eee eee eer 


Lead and zinc (Mississippi Valley). 
Nonmetallic mineral............--- 


WOte), WV seavessscawniecsos 
ae of grand total in- 
Percentage of class total inj ured 
Number injured per 1,000 300- 
day workers employed under- 


1911-1916. 


Fatalities, 1911 to 1916: 


Number (total United States) -] 1,216 39 36 | 407 172 19 

Percentage of grand total...... 31.60} 1.01 - 93 |10,58 | 4.47 49 
Injuries, 1911 to 1916: ss 

Number (total United States)./43, 19,698 |18, 849 {2,642 |22, 936 2,625 

Percentage of grand total...... 21.18] 9.65 | 9.24) 1.30] 11,24 1, 29 


Google 
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and kinds of mines, during the year ended Dec. 31, 1917. 
NUMBER KILLED. 


Underground—Continued. Shaft. 


Z g 
: 3 
a Z A 
a. : 3 a 8 8 
ee| 3 | 3 81/21i1%3 | 3 
d 3 FA =] EI Ej 5 or) 
&} 8 g g 3 gf a 3 i 3 
e/g | pigiel2g g 3 
a 3 a EI S 3 i") 8 # 8 8 2 
ele |2/e/s];a]2 3] 4 3s | a 
a 18 |] 818 5 | 3 2 g g | 3 5 
= n a a 5 i=) es fo) AQ n 5 a 
1 | 1a | 13 | 16 17 18 20 al 


27.32 


2.95 


75 25 29 3 74] 2,521 236 86 14 6 167 73 532 
1.95 65 75 08 1.92] 65.51 6.13 2.24 36 16 4.34 1.90 15.13 
117 216 91 | 2,229 | 23,634 [158,017 540} 1,583 41 51] 1,343] 1,363 4,921 
-06 ll .04 | 4.09 | 11.589 77.45 26 +78 02 03 66 67 2.41 


Google 
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Tasie 17.—ALL MINES: Fatalities and injuries, by causes 


NUMBER KILLED. 


Surface (shops and power plants). 


¢3 5 g 
2/2 |e. Z 
So] ° : = - . 
g, |az(82] 2] 28. | 3 
Kind of mine, a. [ge lee E gies} ele| § Fi 
S eealee|Sal of) #18 | 3 g| 8 _ 
eee z gs 4 a 3 3 3 3 g 
Selig |B |alfls |Z/s)2] 2 
= & Bs a | =] a ro) H 
23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 


Copper.......-. 
Gold, silver and 
Troms sscsicecee 
Lead and zine (Mississip 
Nonmetallic mineral 


OCH. 52 ccvecssecvvesevyd spe ayus 
Percentage of grand total killed....| .82 | .82 
Percentage of class total killed. .... 10.77 |10. 77 


Number killed per 1,000, 300-day 
workersemployed on the surface | .11 


IPDET ies asaaisas ce cinsa secon eaceaice ses 45 | -207 
Gold, silver and miscellaneous metal. .} 75 21 19 | 105 
Tron. esos sc caer et poetesutetanareseos 136 70 28 | 190 
Lead and zinc ( Mississippi Valley 31 26 24 54 


Nonmetallic mineral............--....| 24] 44] 97] 37 


WO CSc adios siscectaetonees! 411 | 223 123) 593 
Percentage ofgrand totalinjured..| .89 | .48] .26] 1.28 
Percentage of class total injured. ..| 6.84 | 3.71 | 2.05 | 9.88 
Number injured per 1,000 300-day 

workers employed on the surface} 6.30 | 3.42 | 1.88 | 9.09 


BS 
B 


8 3 
8 88 


1911-1916, 
Fatalities, 1911 to 1916: 
Numbe? ois sorctiscaesesaacenasee 35 36 16 33 2 1 26 52] 135 336 
Percentage of grand total......... -91] .93] .41] .86] .05| .03] .68] 1.35 | 3.51 8.73 
Injuries, 1911 to 1916; 
Nuniberecs scsczetacsenzeetoattane 1,472] 621] 612 |2,226 |1,109 [3,167 | 207 |2, 601 |8, 851 | 20, 866 
Percentage of grand total......... .72| .31| .30] 1.09] 7.54] 1.55] 210] 1.28] 4.34] 10.23 


Google Pee 
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and kinds of mines, during the year ended Dec. 81, 1917—Continued. 


NUMBER KILLED, 


3 & e | 8 5 

E 23 3, | 44 is i 

3 q ; ; cal J >a = 

ae |- | eo} 4] 9 | ce | £8 |as2 ae 
soy | 32] 6] 8 | 22 | 58 |Se8] «| 4 g | 3 
c8 | 2 | es | 4 ~s | Sq | 882] 3 & 2 
4 8) sa] ¢g 3s | 53 | ss |So8] £ = 
2 = i} 2 Q & S28 3 qd 

| Be ST Bo oy E| 882] 8 g 5 q 
Fe oI q a i & me a a) ° BH o 

35 40 


10)" 2B Bh Be cccessfoscacccs] = DP EB ea seese 
2 23 . é . . ee . . . 5 
28,33 | 16.67] 3833) 3.33 | 3.33 [2222 d P88"|sccseces 00 | 100,00 J... 
26 215 cecweatelvsedebcs ’ £08) |i. cece 


106 81 112| 10 19 | ere 27 14]... Se5 33f 409] 3, 848 
276) 211) 291] .26] .49] .18]--.2.] 670] 286 fol. -86 | 10.63} 100.00 
3,537 | 763 | 2,292 | 1,338 | 1,897 198 93 | 1,291 69 | 1,936 | 6,812 | 20,226 | 204, 030 
1.73| .37| 1.12] '.66] 7.93 -10] .05]| 7.63] .03 .95| 3.34] 9.91] 100.00 
103116°—19——4 
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Tase 18.—INJURIES: By kinds of mines and- 
‘ 


Underground. 4 


or Wall. 
pocket. 


Fall of rock or ore from roof 
Rock or ore while loading at 
working face. 
Falling down chute, winze, 
raise, or stope. 

Run of ore from chute or 
Machinery (not including 
locomotives or drills) 


Drilling accidents. 


Haulage accidents. 
Electricity. 


Explosives. 


Gold and misceila- 
neous metal. 
108 615 308 141 502 25 192 
146 929 346 138 695 28 57 
83 761 309 195 613 21 61 
72 609 223 146 416 4 64 
61 406 183 287 298 8 68 
64 409 158 246 251 5 56 
90 326 119 275 258 4 71 
107 | 1,586 209 165 455 26 64 
322] 1,645 155 178 509 33 68 
7 1,135 123 161 406 16 48 
85 1,110 142 17 373 20 53 
154 | 1,730 202 349 557 37 227 
193 1,455 188 238 591 12 102 
147] 1,154 192 203 443 ll 227 
Lead and Zinc 
(Mississippi val- 
ley). He 
528 776 90 54 433 103 37 363 8 17 
1916... 651 960 17 50 527 44 302 3 67 
1915... 323 640 83 44 308 37 25 169 6 41 
1914.. 303 239 72 44 193 20 6 90 3 22 
1913.. 206 285 77 22 134 6 3 112 |.......- 48 
1912,. 299 453 60 26 228 37 16 124 2 109 
1911_. O86) | cxsawcoe 36 34 157 45 12 121 4 49 
Nonmetallic min- 
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causes, during the years ended Dec, 81, 1911 to 1917. 
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TABLE 18.—INJURIES: By kinds of mines and 


Surface. 
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causes during the years ended Dec, $1, 1911 to 1917—Continued. 
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50 METAL-MINE ACCIDENTS IN THE UNITED STATES. 


ACCIDENT STATISTICS, BY STATES. 


A compilation of the accident statistics, by States, is given in 
Tables 3, 4, and 5 representing 4,637 operators employing 200,579 
men in 1917. Tables 29 to 36, inclusive, give summary data, by 
States and years, relating to labor, accidents, etc., for the 7-year 
period 1911 to 1917, inclusive. 


CAUSES AND DISTRIBUTION OF ACCIDENTS. 


Tables 16, 17, and 18 show the number of deaths and injuries from 
any one cause in each group of mines, and for all the mines combined. 
Table 19 shows the percentage of fatalities and injuries due to any 
one cause for the year 1917, while at the bottom of Table 17 is given 
a similar percentage for the 7-year period, 1911 to 1917, for the 
United States as a unit. 


ACCIDENT AND INJURY RATES COMPARED ON A 300-DAY BASIS, 
1911 TO 1917. 


The customary basis for computing fatality rates is the number of 
men employed in the industry. This basis is faulty in that under 
existing conditions the exact number of men actually “at work’’ can 
not be obtained because all the men do not work full time. In 
every mining district there are men who work a few days at one mine 
and either quit or are discharged, and go to another mine. The 
actual number of men on the pay roll of any mine is, therefore, much 
larger than the number of men at work; and unfortunately it is too 
often the total number of names on the pay roll that is reported in 
lieu of the pay roll shifts. 

In comparing mine accidents, the time element must be taken into 
consideration. In other words, the length of time the man is exposed 
to the mining risk should be an important factor in arriving at the 
true hazard of the mining industry. The reports rendered by the 
individual mining companies usually show the average number of 
men employed and also the number of days the mine was operated 
during the year. The number of days in operation varies from per- 
haps 50 to a maximum of 360 days. These working periods for each 
individual mine are used in connection with the average number of 
men employed, thus giving a reasonably close approximation of the 
total number of days’ work performed during the year. As regards 
some of the larger companies the actual number of pay roll shifts is 
reported. With the total number of days of labor as a basis a true 
comparison of mining accidents can be made, one State with another, 
or one year with another. As a mine can be worked only about 300 
days in a year, if Sundays and holidays and a few days for repairs be 
excluded, this figure is used as a basis for calculating the number of 
full-time workers, simply dividing the total shifts by 300, thus mak- 
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ing it possible to reduce all rates to a common base of 1,000 300-day 
workers. The rates for previous years from 1911 to and including 
1916 have been recast to the 300-day basis as shown in Tables 30 
to 37. The reader will, therefore, bear in mind that unless otherwise 
stated, all rates in this report are on the basis of 1,000 300-day (full- 
time) workers. 


ACCIDENTS CLASSIFIED BY MINING METHODS. 


In the bureau’s report* for 1914 data relating to mine accidents 
were classified by mining methods for the first time. Similar data 
for 1915, 1916, and 1917 have been collected, thus placing the results 
of four year’s work on a camparative basis. 

Data on the classification of accidents according to systems of 
mining are essential for ascertaining the risk in the different mining 
methods. The bureau’s accident-report cards, sent to the operators 
during the past four years, requested that the method of mining be © 
reported with the statistics of accidents. With these reports asa 
basis, the bureau was able to select the returns from 258 mining 
companies in 1914, 280 in 1915, 246 in 1916, and 276 in 1917, represent- 
ing approximately 75 per cent of the metal-mining industry, whose 
records appear reasonably complete. Reports from companies whose 
data were not reasonably complete in all details were omitted in this 
study. Shop, yard, and other surface employees, as well as their 
accidents were omitted. The figures given herein, therefore, include 
the actual number of men employed underground and in open-pit 
mines (excluding yard and shop men), with the corresponding number 
of accidents for each group. (See Table 20.) 


a Fay, A. H., Metal-mine accidents in the United States during the calendar year 1914: Bureau 
of Mines, 1915, 06 pp. ‘ 


Google 


METAL-MINE ACCIDENTS IN THE UNITED STATES, 


Se Tee 908 58 ore ‘EL £28 ‘600 ‘22, 
82 °8C8 PIE ‘23 OFT‘9L 666 ‘ZR ‘Zz 
ZS "868 | ous ‘38 : 
8S SIE OFS ‘92 
1298 60T . 
6E 12% 1828 18°% 08 2 
$8 678 999 ‘9 8% 'F LU% £66 206 °S 
66 "162 ose ‘T Orb | S&F OLE ‘ENE ‘T 
OI S6g Ber ‘T oe"9 65°9 } 
GL SFE LSI ‘8 e+ IL? 
Z0 998 125 ‘8 ee E'S 
TS 86% Ost ‘T 82% 80°8 
| 
80062 £96 ‘Z 00°9 8° 682 ‘2408 
‘srayiom | *padord | *s9¥10M | “potord 
ABp-00E SG) | ‘T8707, ABp-00E -we ‘TROL “S10Y10M “SOUTO UT 
000'T 18d | 000'T 10g 000'T Jed | 000‘T 19d Aep-pog | _P2Aord 10qR] “OATIOR 
| gaquinny | 0 usut | sdvp[ejoy, | sABq 
QUIN TOqQuInN, 
*poinfuy sequin y “pee sequin 


DBOCOrMONDR 
ae 


oo 
al 


“pazuas 
~audod 
$01819 

qeqminy 


89% 
O8S 
OFZ 
9L6 
€l. 
Ze 
69 
8 
61 
x4 
Té 
0z 


Lg 


*payuesel 
-dod solu 
-edui0a 
qaquUIN 


[TTT PI6T TeIOL, 
ST6I ‘1810.L 
“9T6I “1810.L 
“"LIGE ‘TB30.L 


cco SPOY YU BUIALD “F 

--3uldoqs puvyuepuy *¢ 

“77s adequriys (p) 

<7 "8Ury WIM (9) 

010 ‘sqtia ‘sjas e1eNOS YITAA (Q) 

pi a Oe ee sila aia ea Sy SqTINIS TAMA (D) 
:Buldojs puvys0ag °% 

verses s-rerid pus wooy “Tt 


SS 


“Suyuyor Jo poayeyy 


*LIGI ‘I$ ‘0aq papua wah ayy Burunp burn fo spoyjau fiq padnoub yop quapon quUl-pojaUL fo hunuUuNng—' yz alavL 


Google 


METAL-MINE ACCIDENTS IN THE UNITED STATES, 


54 


=a —_—>— Se SS>E=—OOomDh@auiiSSEPSEWeOoDDaEE[=E=F—=Q@9E[qewVNDa=—OQDEE=PmaX—eSEeSEeD==@POOLWOLOCLOa=_=_——ECmPSV=VQE»Eé~—=S =Ei=_=-===_—=|S=S —=—=-|EU=——S=|=|e=——ay—S=-—— 
26's |8ze | 4° loo'st |t9 os" ise jaz-ftzo [ee ub" les “TT Jee 90°OT jee itr” ipe-e [6 89°T jseep leer fot LTGT ‘TRIOL 
Sak wal|senasallseoexe|veeret|sonoel taacespeaecelosas sclpseaas| skeet sl eapran [Access erasns| beeses pees bs towers [actees|eeeseclesaces| bene? |skeseel nasleSe|seecse Seaazdstes Miesectacacs jeaogs 
uibeys 4noyzTA “yd uedo 
18 °% 9%" “I |P 3 **Joaoys urve3s YITM “yId ued 
82°F ° 99° ; 4 1 9 s OEOE  HEVSeESTS= = Taos Spoyjeur 3uyAeD 
Oh [et es "Or |Z srrefosser cg? lez°St ie  MMS2 eeige IE, ree tsefteeces |e sees 18'S |zp-s9 fet frvttttttt Surdoys puvysepun, 
seo |st 222% |F °% |F [A Sa 9; nl ta ince a ae TL’ IT IT [2 TL’ |TE'IT [2 Tel |20°22 |F coreesesssssosBMULYS (p) 
Teh [Ls ze"st | = 96" ez “az |9 Or STK HOLT Hone IES Pere icecsesitetre ric setae sees toss oe SLT [pe-Ow FIT fro ““3UTTTY UIE. (9) 
ee'2 [gh 26°92 [IZ joe’ |z6"s |Z 12° |1r'9 |¢ 80" jog"% |% 1S* lee'st |r et’ siege fe (aa Ge aye ‘sqrzo 
‘sjos_gaenbs = yiIM (9) 
82°% |It BESSY |S UPS TE Peet es [aes St" 6 I st" l60°6 |T sam | Ga bac Rech [deh Qa 2a) SIMS UTM (0) 
:Burdo4s puvyieag 
00°9 |19 0 leg'or [Of ero jsz'e [2 610 |sze % 6o°0 |e°6 |9 69°O [Zr TIT [2 OT'O frat |t Ste jor‘ss jee Se ee rene meee 
*LIGT 
“a | wl ol 2] ele) al el el al el sl zl zl sl2l el slal es z 
abl Blatl f |e lot] se] eleel | 21.2) $] 2/22) 8] F).F/ fF | 21k] gf | F 
S| Biss eo) ei esi eo) ees) ¢ | 288i 2] 2 Se] 2) 2 i881 ¢) 2 1S8l 2 | 2 
23| $]28/ 28) 2)22/ 8) 8] 28) 8] 2/28/28) 2) 28] 8) 2) 22) 2] 2) 22] 8 | F 
So} ° PSr}e Se| eo Sr] eo heal ae Ge 2 Sr-| ae Se} 
a ham - re am x Lam 
oe al oO oo > o- a tal oO eo oo oe - 
Be o3) § a3| 8 be = fel £ EE = 5s z 5S 3 
= =| S| F =| 5 S|! S| =| 5 |! 
4 “ID PUY ‘OF ‘ee ‘Be 
cog erat a ‘or | 98,90 ‘ST ‘PT ‘er "oe pie 9 "ee PUB G “se DUE F “Lg pure ‘2% ‘Te pte T “BuyUyHA jo pomyeyy 
‘BI ‘IT ‘OL ‘6 ‘8's 
*908} ZUTYIOM 
Papaya *eSerney gq *soapsojdxe Ag seapet pata aan “yoo Jo sttey Ag 
JO 118} 10 uns Ag 
“PeTA Joquin N 


“LI6I PUD 9T6I ‘TE ‘vaq papua sivah a9 buranp ‘spoyjou buyuyu pun sasnvo podroursd fig payissy)9 ‘SALLIIVLVA— 1% 219VL 


Google 


55 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 


FEO |St"h 12 


T° j9t"s |st 25° = |89°IT 


re° =jsL°8 IL 6g" = 00 “OT 
20° jee’s IT 


FT* 98'S |T Oe° = TLS 
er’ §=jb9'E 2 () Oa 
eb" |e8"6 |e eo° OL F 
¥o'O |Se'h |Z £3°O 06 FT 


20°T 


at" |eo'e |e 
st: |ox‘e |e 
cesar a: 2-res [eee 
oes |tz:s 2 
90° fest IT 


69°T |8t6e |FIT 


so" {eS "ST IS 
99°T OS ‘Gh PE 
18" 00 °SZ |e 
ZS°S |8Z"F9 16 
Z6°T |ST Le |et 
09 "TL [Sh Sh [St 


18° |S0°6T |F 


OS°S |89°bh |TZ 


Rcmeescdiaceaees 9I6t ‘T830.L 


---""T9AO0TS 
‘td_uedo 


ures 4NoyzTAL 
--JoaoTs meve}s YE “yId uedO 
Felnwieerinesnse's spoyjeu JurAeD 


Suldojs pusyiepuy) 

vcrriititesequpgs (p) 

7Sumitg WM (2) 

@ ‘sql 

‘syas_ exenbs = qatM (a) 

pate “7 Stns TIT (2) 
Smaoe pueyqseaAgQ 

sseeeeeeeees apt paw WOOy 


“OT6T 


METAL-MINE ACCIDENTS IN THE UNITED STATES, 


56 


68 "122 182‘ 


#8 628.999 9 fF 


66 '267 08E ‘T 
OT ‘868 Bet ‘T 
GL SFE LETS 
20 99E TLS ‘8 
19 °862 OST ‘T 
89 “062 £96 ‘3 


| 


ar 
an 
eo 
& 
a8| 8 
gr} ¢ 
F 
‘TRIOL, 


SS SS 
99°68 (£49 |e Tet 88°8E 9900100 OT HIE L428 (LI'6b \8h ST $90 ‘F vL'b 6h'T [868 |90°IS \0°9T \eez‘b G9'eL FI'Se 460‘9 
——|——| dolk Bea clea —|- bl ale soanhcl cites 
ieetotie ood ee ves 9F €8°T 42 61 i [2 er (89°F [OT recomeptewesete=*"*"160'6E 120°SS |r 
oa SA ee AROLEGE 6 90°L |sz'e@ gL POT |bL° LT (6L°9E Z29'9T O8E 
18 8F'S (Zor 9 4 FO'S 89'T JOOT |So°Z SEIL |SFL 82°76 (ST 'ss TES ‘T 
¢ cr iia | iT F6'T [99° (6 T8'98 '€1'6Z |Z0F |€9°9T |xG-g Zz 
OF G2 Ib leh 6 T MOL 22°C 102 |F9 Gs1 HG°ZE |298 SI "Sb SEIT |8zt 
‘LE FO |ROL eh TFL 9S t FL'G FOL [98 TO'FP 29 °ZI [912% |10'Z6 |8E 9% 12g 
Te'% |s6l \elbeal l z PLP €90'T €2°F [SST 166 29°89 9L°8T |809‘T j0S "26 |4z Sz g9T ‘2 
¢ 96'T |e |$6 “TOE SUPE eb Leo Lee TF 06°SE MET FET z9°T jIg° 19 ZL ‘81 \42°9 L £6 921.62 Ch 66F 
€I O¢'h |€€l [oF tS [906% SoS 99's ‘86% 88 (0969 |#6'€% \L0L jgo°e sot [te SB'CL |98 "FZ |FEL LOGE |I9 ET ZO 
| 
a ac] Zz a] 4 ba] Zz a} Z ye} Zz bse) 
at! @)]elee|e]elotl se] el]ab| |e oabl | 2letl s| 2) .8| ¢ | F 
oa Mer a ee eg a Ue MP 
28| 2| 8/28] 2) 2|22) 2) 2/22) 8) 2] e8|} 2] 2 )28) 8] | S818) F 
Se |e g-|}ea]- e-| 2 gr] 2 G1) 8 S2) a") 7 18ep eof * 
RS| eo FS| < F2| a F2)/ - x zg FS\ e< & = 
oi gy hg Agi ge pus g € pueg Ze PUB F Le pus ‘2's TE PUB T 
Sin tee Soe toast “9¢ ‘pe ‘GT ‘BI ‘ST . kK | i y 
08 “6T ‘ST ‘LT ‘ST ‘at Il ‘OL ‘6 ‘8 ‘f 
- "a00} BUTYIOM 
3 “sTIOSI P, ‘ JO ‘urq ‘ainyd 18 ‘ 
SNOVUV][OOST PY Jo suey Aq aserney Ag SaAtsojdxe Ag Sutpeoy ayy. 010 MOOI JO sypey Ag 


JO |[8} JO un Ag 


*painfur sequin Nn 


wveys 4NoYyA “4 uedo 

*-JBAOYS WIBAIS TIT “yId ued 

Mee taee ee Spoyjoul 3utaBg 

“suld0js puesyiepuy, 

“aseyuyys (p) 

77 8umy WIEM (9) 

De idl dab 010 ‘sql 

‘sqes erenbs yITM (9) 

Wie abt symis UIE (0) 
:duldojs pueylaag 

PR eae as Avid pus w00y 


“LI6T 


“BUTUTU JO pore 


ss TF 
“LI6T pun 916r ‘Tg “9aq papua suvahi ay) Burinp ‘spoyjau bururu pun sasnvo podvoursd fiq payfissyya ‘SAT ALNI— Zo ZIAVL 


Google 


57 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 


2S 68F; 
18 F6E 
LILLE 


| 


LF BPL/ES LE ess 8L°6 Shs ‘tox 89°99 |IZ "PT |190'F FL°6 [FPS [869 [PL TL |66°ZT OFT ‘S ‘38°06 \LL'8s oa ‘g [oo OTST THIOL 
\89 "221/61 SE 88 Sb9 (SST 1% \89 “60T\8h TE FE et9l eo'b j¢ 89°6 |82°o (€ L8°E8 20°F [9% oti mia euiear okies "| J 
| | UWIBays yO “yt uedo 
GF “O8TL0 $9 shat T €0°ST |FE°S (6ZI [Sh'SE IRB TT |Z8% [8L°F (OL T IF SO'T |e" 16 ¢8°9F F9°91 \zor |-jeaoys uee4s yITM 4Id UadO 
10 LET) S G6L‘°S 809 [FLT (FL |G LP TL ET |8LZ6 ISEB Gh’ NELT IRS eb [9b OT i688 81°96 0G 22 |296 T |e spoyjour 3utAeD 
ZL ESI 6Sh |LF'9 |I*'T \¥ SE'S6 NETS [COG HFRS [TL ST |ZT’ FS THIOL OE |FZS = |T9 “G% |9G'¢ Butdoys pueyiepup, 
FF EAT S6e 1489 |S6°L (2 OC TF SZ TT |S€E [GeO |LZLT (0% |PR'STT 29°88 6LE = SE "bh |8o aT ~aseyquys (Dp) 
66 °6Z1/90'FE OSS |Lz'#T \28'8 ‘oor [leer |T9'TE svg sve [es’ lez (e908 \erc1z OFS (29°86 |GR Ss Surty WIM (9) 
68 "LST GS SE |TLF ‘ZS |I9“OL |21°S 99L —|F6'Z9 |98"ZT E86 = |LOG [SSL |ZbT  |26°S6 |19°6T \Z0S ‘T \00 “OFT 09 8% **"040 “squa 
‘sqes o1enbs WITM (9) 
CO'S9L IL Sh 6LL 62°F (29° '99 92 °OF |0Z'OT 98T jee"h OTT (0% LL°Z9 06ST 06% (0°86 LE°E% 08h vroree Stas IEMA (0) 
P | :3utdojs puvyloagQ 
LE'ISTZL “TE |€2Z°T [60'S |69°T 89 [62°46 |9L°6I \e62 [069 [SFT [gg 29 °SIT/L8°F@ 866 |22°0L EL'FT 16g = jt aBIId pus WooY 
“9T6T 


Google 


58 METAL-MINE ACCIDENTS IN THE UNITED STATES. 


TABLE 23,—METAL-MINE ACCIDENTS in 1917, 
NUMBER KILLED. 


Underground. 


or drills). 


Method of mining. 


(not including lo- 


or wall. 
tives 


comoti 


Falling down chute, winze, 
raise, or stope. 
Run of ore from chute or 
pocket. 


g 
t 
°o 
5 
“4 
8 
= 
E 


Explosives. 
Haulage accidents. 
Machine: 


Room and pillar........ ecwceccee| BS) DL feweweeel 7] = BD nnn cnnlepeecen|-cneenleneeee 
Overhand stoping: 
(a) With Stulls.........ccccce| 5 Jacoccccleceaves 
( With aruate sets, cribs,etc.| 28|/ @3|.....--| 12) 2] 5)...... 


¢) With filling. .......ccecese 
) Shrinkage..... 4 : 2 |...000- 
Underhand stoping. «| 1B [rseewneleeeeeee] L] 3 ]...-- 
Caving methods. ........... 
Open pit, with steam shovel.... 
Open pit, without steam shovel... 


TOte) W917, oviccsscsncesesovas 26 82 

Total, 1916. eee} IOVS Gy Ly} sop 23] Lo} Go }....... 
Total, 1915. : 
Total, 1914-2405 sccisecassanse 


Qo 
= 


Room and pillar...............006- 
Overhand stoping: 
s With stulls. .5......caccess 499 
c 


b) With square sets, cribs, etc. | 2, 166 
With filling... ....css50<08 577 


‘Underhand stoping. 
Caving methods........ 
Open pit, with steam sh 
Open pit, without steam 


Total, 1917.. 
Total, 1916. 
Total, 1915. xe 
Total, 1914.........cceeceeceee 


Ey 
Bo8SPn 
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by causes, grouped by mining methods. 


NUMBER KILLED, 


Underground—Continued. Shaft. 


3 8 
Z 3 
A i @ 
g s 3 5 E g 
on rs = 5 aq bo] 3 
=| 8 | 3 a ct ews ; 
4| 3 re B E & %b s F; 
a bes ze g 3 A=] 3 = ‘3 & to q 
& ai MA 3 8 z S bo 3 8 Fy 
3 5 Es & . 80 7) 5 & te 8 
$ a a he gs & E ° a 
) 3 : 8 en] 4 a o 
Sibel FI2 ele lil eiaia 
na i) ° & ey ° AQ ° na ° 
6 17 18 19 20 


103116°—19——5 
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TABLE 23.—METAL-MINE ACCEDENTS in. 1317, 


NUMBER KILLED. 


Method of mining. 


Room and pillar............csecsecceces 
Overhand stoping: 

(a), Withistills sic oe8 seco es 02s tee 

(b) With square sets, cribs, ete 

(c) With filling........ 

(d) Shrinkage. .... 
Underhand stoping. ..- 
Caving methods. .........- 
Open pit, with steam shovel. .. 
Open pit, without steam shovel......... 


Total 19l?. ..5.2< 2 -. 0.3232 saicaess 
Total, 1916. 
Total, 1915. 
Total, 1914... 


Surface. 
gale 
3 3 |g 3 
g.| ae e 
g2/ 3 | 5 8 
ee 8. 
of] ¥ E =| 5 
£2| 4/63) 2] 2 | : 
ae ee ees 5 
ts bh |S oo 8 3 S a 
Tile |Elalelelalala 
Blas 3 | 2] 38 
elalglelflalele|2li 
22 23 24 25 26 27 ae | 29 


NUMBER INJURED. 


Room and pillar. -......-......-..-...-- 
Overhand stoping: 
(ay With stills: 3.20 5cc55 Secs tcacees 
(b) With square sets, cribs, etc 
Ce): With fillings. 2:45. 52<55. 
(d) Shrinkage. - . 
Underhand stoping. . 
Caving methods. ......-. 
Open pit, with steam shovel... 


Open pit, without steam shovel.........].-...-|--.---|-----+ 


Totaly 2017. 5. ccasicasans cdicewtesis< a] se Sead) seh daliosd crs S oy corer poor 

Total, 1916... zu sae 

Total, 1915 5 one 

Total, 1914... on elacapas aloes a A “e os 
a A I el seem a A | IY CS, loca 2 RE eR I al Pes ae 
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by causes, grouped by mining methods—Continued. 
NUMBER KILLED. 


Open pit. 


wa 

x 4 “ =| . p x 
¢| 48 22 | 
s é g|s /g& 
Py an 3 A js: 
q 2g 2 4g rn! Grand total. 
3 53 ,) g | Sel 28 
@ Eg a] 4 |s2/82 
& 38 5 | S So | on ‘ 
Zl g |ss ey Elec] cs]e] a | 8 
a ad & 3 & be B ra i] 
oy z 2 “ Pa a o¢ Ss 8 s 
° 212 © os 16 Ss/Eds bs 
are a|2|s |ge/2|)2| 4 
3 a Cj a = > 
2 m1 ee] me 1m a A} ° 

39 40 1916 | 1915 | 1914 


NUMBER INJURED, 


4,013 | 2,819] 3,171 


1,824 | 1,290 
7,661 | 4,480 
2,584 | 7,654 |412,378 
1,129 | 2,244 
1,707 | 97 
7,134 | 5,801 | 6,296 
2,416 | 1,908 | 2,297 
108 | 142 170 
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Various methods of mining have been developed to work different 
types of ore bodies, and it is necessary to modify these methods to 
meet the requirements of each ore body if the ore is to be extracted 
at minimum cost and with least loss. Safety should be the first 
consideration, although many other factors have to be taken into 
account in laying out a mine. For the purpose of studying the 
mining hazard on the basis of mining methods, the returns received 
from the operators have been divided into six groups, as follows: 


Operators’ reports grouped by mining methods. 


Number of operators. 


1915 1916 


J. ROOM ON PUP, 2: de cccscccerseccdsvwedsnepdiecesiusneseverstuwncslt'e 52 
2. Overhand stoping: 
(a) With stulls....... 17 
(b) With square sets, 2 31 
(c) With filling. ....2.2...2.... 3 62 
(d) Shrinkage........ 4 28 
8: Underhand Stoping ssasccs3csedeycsasnasessscens casey es cateessce ae 5 
4; Caving Moth OUS x cdi o5sns'e se dns Se SUNS vine ose geueeesevetuTeceets ows 50 
5. Open pit, with steam shovel... ..... 0... eee eee eee eee ee eee eens ae 23 
6. Open pit, without steam SHOVEL. 25-2625 0sscosceean datensabescaheaelens 12 
OtEl. caacssabeaiwisreseaedecthctesacs et estussszaseoues teense as eees 230 246 


ROOM-AND-PILLAR SYSTEM. 


The data tabulated herein represent the returns from 57 operators 
in 16 different States, employing 10,440 men. The room-and-pillar 
system of mining is used largely in flat deposits, as, for example, the 
lead deposits of southeastern Missouri and the sheet-ground of Jop- 
lin. It is also applied in certain bedded iron-ore deposits. 


Number killed and injured in mines using room-and-pillar method of mining during 
the calendar years 1914 to 1917. 


Killed. Injured. 
Cause. [—————____—_—_—_—_—————————_ 
1914 1915 1916 1917 1914 1915 1916 1917 

Falls of rock si... sas0ctdeaesicces Su 22 17 21 33 465 401 591 402 
Run of ore in stope, chute, or b: Bhedestess|Se savees A 726 746 998 734 
Explosives 7 9 7 31 
Haulage.........06 ae 2 7 6 
Falls of persons...... 2 2 
Miscellaneous........ ce 2 2 
Shalt... ccccccssecseecs evsteuseeneseas 6 10 

Total sazusessccessasteecseseazsts 48 27 47 61] 3,171} 2,819| 4,013] 2,953 

Per 1,000 300-day workers......... 5.73 3.97 5.59 6.00 378. 63 | 413.95 | 477.17] 290.68 


OVERHAND STOPING. 


Overhand stoping is more largely used than any other under- 
ground method of mining. This method has many variations, as 
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indicated in Table 20, where the accident data tabulated represent 
20 properties in which stulls were used, 31 with square sets and 
cribs, 27 with filling, and 19 with shrinkage. The following table 
gives the combined figures for the four subdivisions under overhand 
stoping. 


Number killed and injured in mines where overhand stoping 1s principal method used 
during the calendar years 1914 to 1917. 


Killed. Injured. 


Cause. 


1914 1915 1916 1917 1914 1915 1916 1917 


Fall of rock 48 | 3,060] 3,579| 3,431] 3,370 
Run of ore in stope, chute, or bin. 5 | 2,520| 2,922] 2,717 2,325 
Explosives.............-..---+--- 15 1 134 4 161 
Haulage...........-...-- 1,544 | 1,771 | 1,604 1,798 
Falls of persons......... 12 519 4 347 
Miscellaneous. .... 17| 4,277} 6,391] 4,525] 4,688 
Bhatti... teccioaspenas oeseecschneaews 33 290 352 363 377 

otal: cosccosiaessevecoseaescsse 134 | 12,372 | 15,668 | 13,198 | 13,066 

Per 1,000 300-day workers...... 3.67 | 345.91 | 382.72 | 436.44 | 358.23 


UNDERHAND STOPING. 


The accompanying table gives separate data on underhand stoping 
including returns from 8 operators, employing 4,473 men. 


Number killed and injured in mines where underhand stoping is principal method 
used during the calendar years 1914 to 1917. 


Killed. Injured. 
Cause. 
1916 1917 1914 1915 1916 1917 
FONUS OF 3G0R <5 occa c dices cv onsenac sess] wescass 7 3 53 95 77 
Run of ore in stope, chute, or bin....]........ 1 1 248 524 402 
BIPlOMVOB 5 dics ci dens ceneakasosnscslacasne ai sf 3 17 217 9 
WAMAG6 ie 5. nics creed elemess) caaeeeete . sO 2 329 365 895 
Falls of persons Sost|cscceet|sceecess 1 6 24 21 
MISCOUAAOUSD. c0'a,c'oa osdonesawewecaclansiscessfecessans 1 312 459 475 
Shaft......... 1 1 ll 23 1 
Total. nin¢ssthescssastessesatesal ee 5 11 12 ‘: 976 | 1,707 1,380 
Per 1,000 300-day workers......|........ 3. 23 507.80 | 460.11 | 297.99 


a No data available. 
CAVING SYSTEMS. 


Data relating to caving systems of mining represent the returns 
of 69 operators in six different States, employing 20,390 men, and 
include largely the iron mines of Minnesota and Michigan and a 
number of copper mines in Arizona, California, and Utah. Many 
different names are applied to caving systems, but the principle is 
similar for all. The methods comprised in this classification are top 
slicing, substoping, block caving, pillar caving, etc., and the pre- 
liminary work that is absolutely necessary for any caving system. 
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Number killed and injured in mines using the eaving system of mining during the cal- 
endar years 1914 to 1917. 


Killed. Injured. 
_ Cause. 
1914 | 1915 1916 1917 1914 1915 1916 1917 
Falls of rock. . 34 36 | 2,045 | 1,879] 1,962 1,841 
Run of ore in stope, chute, or bin 3 598 486 889 745 
79 66 173 


Explosives. .. 
Haulage 


Falls of persons 

Miscellancou’ 4, .s0sssecc.scasscrs ccs 2,450 | 2,267 | 2,795 

Bhaltl ose: caepsvaessce vss an eek ves) 200 167 213 
MOtAls<.scccaveceysaess assesses 103 8. 6,296 | 5,801 7,134 6,545 
Per 1,000 300-day workers...... 5.41 R 4.23 | 330.44 | 328.13 | 349.71 | 329.84 


OPEN-PIT MINING WITH STEAM SHOVEL. 


The returns from mines that used the open-pit method of mining 
with steam shovels represent 32 companies employing 10,348 men. 
These mines represent the large open-pit iron mines of Minnesota 
and Alabama and the copper mines in Nevada, New Mexico, and 
Utah. The accompanying table shows the fatalities and injuries 
by principal causes from 1914 to 1917, inclusive. 


Number killed and injured in open-pit mines where the ore is mined by steam shovel 
during the calendar years 1914 to 1917. 


Killed. Injured. 
Cause. 
1914 1915 1916 1917 1914 1915 1916 1917 
Falls of r0CK 5.03. «< sioas accesses ssesee 5 4 5 9 425 449 402 380 
Run of orein stope, chute, or bin. < 32); socsccclsccaeces|ccaaccns|snandees|aacccesa 8 9 11 
EX plOsi 7685 wens cas ac' ease esas veneved 8 1 7 4 107 38 41 iE) 
Haulage........- 3 8 16 ll 13 271 194 287 304 
eacaleees [acess e223] se ereae sede eres s 238 179 24 


Falls of persons. 
Miscellaneous. . . 
f 


TOG 27 scan carne aciaais soe ola aa oe 24 24 27 29 | 2,297 | 1,908} 2,416 ; 
Per 1,000 300-day workers. ....... 2.73 3.16 3.15 2.81 | 261.00 | 250.79 | 281.58 | 221 


OPEN-PIF MINING WITHOUT STEAM SHOVEL. 


The data compiled represent the returns of 13 operators employ- 
ing 1,282 men. The accident rate with this system of mining is 
considerably lower than in any other, largely because of the lack of 
machinery and also the advantages of daylight in all of the opera- 
tions. This method is comparable with quarrying, so far as hazards 
are concerned. 
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Nusnber killed. and injured in open-pit mines where no: steam shovets are used during, the 
calendar years 1914 to. 1917. 


Killed. Injured. 


Cause. t , 
1914 | 1915: 1916 1917 


1914 1915 1916 1917 


Total 
Per 1,000 300-day workers. ......- 


METAL-MINE, COAL-MINE, AND QUARRY ACCIDENTS COMPARED. 


Comparative data for accidents. at. metal mines, coal mines, and 
quarries of the United States are shown in Tables 24 and 25. The 
majority of the coal-mining States have long had systematic coal- 
mine inspection, whereas a number of the metal-mining States 
either have no inspection service or have started one recently. 


Taste 24.— Fatality rates in different branches of mineral: industries in 1917 compared on 
a 300-day basis. 


(Length: of'shift not considered.} 


Number killed per 
Men employed. 1,000 aniployed, 
Branch of mineral in- | Average Equiva- — of 
dustry days lent in BOE 
> active. Actual 300-day performed. On actu-|} On 300- 
number. | workers — |day basis. 
(calcu- 
lated). 
Metal mines. .....-...---- 287 200, 579 192, 085 57, 625, 811 4, 25 4.44 
Metallurgical works: 
Ore-dressing wieots 303 24,111 24, 372 7, 311, 499 1.95 1.93 
Smelters@...... 342 ; 50, 659 15, 197, 643 Lig 4.05 
iki 328 15, 555. 17,06 5, 104, 146 1.03 94 
251 757,317 | 634,666 | 190,399, 680: 3. 56 4.25 
308 18, 820 19, 295 5, 788, 576 1.33 1.30 
By-product .....-.... 360 13, 597 16, 300 4, 889, 853 3.75 3.13 
Quarries (inside)......... 249 54, 804 45, 449 13,634, 773 : pi . ie 


Quarries (outside)........ 285 27, 486 26, 076 7, 822, 584 
Fotal, 1917. .......... 266. | 1,156,645 |. 1,025,916. | 307,774,565 | 3 


Total, 1916........... 255 | 1) 128,257 | "957,393 | 287,218,232) 3,224 


noe 
BR 
299 
33 


@ Does. not include. iren and steel industry. 
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TaBLe 25.—METAL MINES, COAL MINES, AND QUARRIES: Principal causes 
of fatalities, showing percentage due to each cause, 1911 to 1917, by years. 


Cause of death. 


Falls of} | Sak E 
overbur- aulage as 
Industry. den,rool,) pnt. and Falls | proc. | Machin-| 984 | other Total. 
quarry 3i ist handling of t icit dust 
material,| 5¥®5- |rock,ore,| person.) !Y-| @Y- | explo- 
ore, or or coal. sions. 
coal 
1911: 
Metal mines.... 32.52 11. 22 15.39 2.45 3.16 100.00 
Coal mines...... 47.40 6.02 17.13 1. 28 3.73 1.51 100.00 
Quarries......... 25. 53 26. 60 21 8.51 1.07 9.04 |.. 100. 00 
. | 
Metal mines. . 34. 49 14, 22 10.28 | 13.92 3.78 B78 sss sssts 19.52] 100.00 
Coal mines...... 49. 03 6.08 19.14 1.36 3. 64 1.65 11.99 7.11 100. 00 
Quarries......... 17.37 22. 06 27.70 8.92 1.87 VTA ho eeiees) 10.33 | 100.00 
Metal mines.... 34.70 13. 03 12.88 | 12.30 3.81 4.39 | 18.89 | 100.00 
Coal mines...... 45. 39 4.95 18. 31 1.80 3.16 1.3 6.14] 100.00 
Quarries......... 14.75 24. 04 23.50 9. 29 2.73 12. a 13.12 | 100.00 
| 
Metal mines 36. 32 10. 73 10.20 | 16.10 3.04 2.50 |........ 21.11] 100.00 
Coal mines....-. 46.09 5.95 18.79 2.85 4.07 1.87 | 14.22 6.16 | 100.00 
Quarries......... 29.45 19, 44 18.33 | 12.78 1.67 B.4Ls| esccees 12.22] 100.00 
Metal mines 36. 71 14.10 10.49 | 15.91 2.53 1.99 18.26} 100.00 
Coal mines...... 47.55 6. 83 18. 64 1.37 4. 36 1.68 6.17] 100.00 
Quarries......... 30. 40 18. 92 15.55] 11.48 2.03 9. 46 12.16 | 100.00 
Metal mines.... 32. 28 12.77 10.04 | 14.64 3.73 2.58 |. 23.96 | 100.00 
Coal mines. ..... 47.84 6. 56 20. 89 1.39 4.36 1.89 6.92] 100.00 
Quarries......... 19. 08 16.18 19. 66 8.09 4.05 16.76 16.18 | 100.00 
Metal mines....| 26.17 9.27] 10.33] 13.15] 2.23 2.00 |........ 36.85} 100.00 
Coal mines...... 45.18 4.12 22.11 - 96 3.52 2.34 | 13.43 8.34 100. 00 
Quarries......... 18,32 16. 03 24.43 | 11.45 1.52 15:97) |sesscucs 12.98 | 100.00 


Because of the great disasters that have happened in coal mines 
and the prominence given these by the press, coal mining is usually 
considered much more hazardous than metal mining. The latter, as 
the figures show, does not claim its death toll in disasters that involve 
many men, most of the men who die from accidents being killed one 
at a time. 

Percentages of men killed by various causes, also the number em- 
ployed and the number killed, in metal mines, coal mines, and 
quarries in the United States are shown in the accompanying tables. 


MINING FATALITIES DUE TO EXPLOSIVES. 


The accompanying table shows the number of fatilities due to the 
use of explosives in mining. From 9 to 14 per cent of the metal- 
mine fatalities and 16 to 26 per cent of the quarry fatalities are due 
to explosives, while about 6 per cent of the fatalities at coal mines 
are due to explosives. The percentage of fatalities due to the use of 
explosives is decreasing. 
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Number and percentage of fatalities, due to explosives, at mines and quarries in the 
United States, 


Metal mines. Quarries. Coal mines. 


Number. | Per cent.| Number.| Per cent. | Number. | Per cent. 


26. 60 160 6. 02 
22. 06 147 6. 08 
24. 04 138 4.95 
19, 44 146 5.95 
18, 92 155 6. 83 
16. 18 146 6. 56 
16. 03 lll 6.18 


PRODUCTION AND DISTRIBUTION OF EXPLOSIVES, 1917.4 


The total production, excluding exports, of explosives in the United 
States during the calendar year 1917, according to figures that the 
Bureau of Mines has received from manufacturers, was 582,475,327 
pounds (291,238 short tons), as compared with 505,415,052 pounds 
(252,708 short tons) in 1916. 

The production for 1917 is segregated as follows: Black powder, 
277,118,525 pounds; ‘‘high’’. explosives other than permissible ex- 
plosives, 262,316,080 pounds; and permissible explosives 43,040,722 
pounds. These figures represent an increase of 61,543,500 pounds of 
black powder, 7,161,293 pounds of high explosives, and 8,355,482 
pounds of permissible explosives, as compared with figures for 1916. 


DISTRIBUTION OF EXPLOSIVES BY PRINCIPAL INDUSTRIES. 


Table 26 shows the percentage of black powder, high explosives, 
and permissible explosives used in the various branches of the mining 
industry. For example, in 1917, 85.1 per cent of the black powder 
was used in mining coal and only 3.4 per cent for other mining. 
In 1917 the mining industry of the United States used 76.4 per cent 
of the explosives produced, as compared with 73.2 per cent in 1916. 
Of permissible explosives, 76.5 per cent in 1917 were used in coal 
mining and 14.2 per cent for other mining. Of high explosives only 
a small percentage is used for mining coal, and approximately 50 per 
cent is used for other mining. 


@ Fay, A.H. Production of explosives in the United States, 1917: Tech. Paper 192, Bureau of Mines, 
1918, 21 pp. 
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TABLE 26.—Percentaye of explosives used for various purposes in the United States during 
1915, 1916, and 1917. 


Railway 
Other and other | AI! other Total 
mining. construc- | purposes. : 
tion work. 
1917. Per cent. Per cent. Percent. | Percent. 
Black powder. ........-.-2-2-2eeee-ee cree 3.4 4.7 6.8 100.0 
High explosives. ........---------+--+e+0++ 50.4 7.8 100.6 
Permissible explosives. ....-.-----+-+-+++++ 14.2 +2 100.0 
WORM oon issn c seew dese ssasesorecseese 25.4 5.7 100.0 
1916. - = 
Black powder. ........00.0-0-scscesceecene 3.6 5.0 100.0 
High explosivesss.. osc sewsassgaec tae sace 51.6 8.6 100.0 
Permissible explosives.......-..--+--+--+-- 17.9 +3] 100. 0 
TOCA oasis cence rcesiaiesstesascsese 28.8 6.5 100.0 
1915 
Black powder. << .s20ssse05-seasecctconee 3.4 3.6 &2 100.0 
High explosives. ........-..----+--s0++-2e+ 46.3 9.4 34.9 100.1 
Permissible explosives. ........--+.-+---++- 17.1 -5 2.5 100.0 
WOtal cack cress ck dscaksedes waned 26.1 6.4 21.5 99.9 


ACCIDENTS AT METALLURGICAL PLANTS DURING 1917.2 


Table 27 shows the number of men employed, number killed and 
injured at ore-dressing plants, smelting plants, and auxiliary works, 
by States, for the calendar year 1917. 


Tasie 27.—Labor and accident statistics of metallurgical works for the year ended Dec. 


31, 1917. 


State. 


Arkansas ..........-.2s00.00 


WANSAS 333 cig ab mee sacessees 


Michigaie. 2c s.208 3. ceeoeus 
MAINMeSObA « .o2. 3505 5 500sSqeos 
Missouri. ........-.....2--..- 
Montana. . 
Nevada... 


OK AhOMgS ~. 356502532 0c250304 
Oregons.:.6. ccsscresse 5558554 
Pennsylvania............... 
South Dakota............... 


Virginia isos J<sataceneesdeais 
Washington. ................ 


West Virginia............... . 


Wisconsin..........2....2++- 


Fatality and injury rates. 


Ore-dressing plants. 


Men 
em- 


Killed. Injured. 


Smelting plants.¢ Auxiliary works.¢ 


K 


Pea eS ERE a ISS SEE EEE Baie ae Eh ES ee eh Eas 
@Fay,A.H. Accidents at metallurgical plants, 1917: Tech. Paper 215, Bureau of Mines, 1918, 20 pp. 
+ Stamp mills, sampling works, slime plants, lixiviation, leaching, cyanide and flotation mills. 
‘urnaces; converters, casting department, and refineries. 


¢ Blast, reverberatory, and roasting f: 


6 Yards, shops, construction, etc. 
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TaBLE 28.—ALL MINES,.1916: Men employed, and number killed, by States, during 
the year ended Dec. 81, 1916. 


Numniber of employees. Number killed. 


State. 


Under- | On the Total. Under- | On the 


ground. | surface. ground. | surface. | Total. 


Sgro geenge 4,614 27 
Alaska . . 5, 258 29 
Arizona... -| 15,534 68 
AYRANSOAS |S sisi sescdtelowsses coseas sees 257 1 
CeliOrla sy sci stacndes tataerscagactiasergs a 
Colorado. ... 83 
Connectichts ccc cccstscesesseecscceveeccst = MB GA OO lee coc foensesce cabs sereceses 
Florida 4 
QOS t..c aris eho ctaetcases cdssenweeestxas 174 4 
Idaho... pt) 
4 

1 

3 

aan 128 

42 

35 

MONGATG oaedicctscovcess asses terdecaveyes 15, 086 75 
Nevada... = 5, 222 30 
New Hampshire. . Al ASG MBE) SL SORES toes eltesctdscscfeconaasaee 
NOW. TOISE TS! on natch ae ste cea oratisccncasape 1,529 8 
New Mexico’. .).2...55552559.5cas5e5 302-550 2,377 21 
New York... ‘i 2,200 16 
North Carolina. . 3 A ne ed) Se ee) eee ae is 
ION: ss daaceeg saesavsleresshedeseveccsssce 240 1 
ORINOMBA ss 25 do 02s wrew nts eac asec et sae aes 1,107 5 
OTegOM sc 2.25.2 eas poo sacece tess ao eetew oss ce 704 1 
Pennsylvania. ....-2---2---0--eee sence eee ee 389 4 
South Carolina.....2..-.-.-..----2-- ee eee 2 SESE) GAOS Pozsssesacdlsctescats tac ttenrst ry 
1, 650 6 

1,671 lL 

373 2 

4,690 24 

116 2 

1,044 3 

772 3 

2,417 17 

Wyoming.. 174 1 
Other States.........-. vosocene #eVansescnbevassenaes 1 
Total, 1916... ......-.....-2-eeeeeeef 133,163 } 697 
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COMPARATIVE DATA FOR THE YEARS 1911 TO 1917. 


Comparative figures by States for labor, accidents, etc., at metal 
mines for the seven-year period 1911 to 1917, inclusive, are shown 


in Tables 29 to 36. 


TABLE 29.—ALL MINES: Number of active operators, by States, 1911 to 1917. 


State. 1911 


Connecticut . ae 
Floridae.. gesecedowsnce<sseseste 


Idaho... 
Illinois. . 


KANSAS... saccccscegnseconeserses 
Kentucky. ee 
Maine..... 


Massachusetts..........-------- 
Michigan... 


Montana... 22. -stscedses sea cee 
Nevada.....- 
New Hampshire. es 
New Jersey. ..2.2025...20.- econ 


New York 


Oklahoma. 
Oregon. . 
Pennsylvania. . ee 
South Carolina. ...............- 


South Dakota...........2....-. 
Tennessee... = 


Vermont cs Feacecls nace cseceres 
Virginia... ed 
Washington .c.: 56... ceceesse 


WAS CONS os wee 5:5 Fess eees dees 
Wyoming... 


5, 232 


@ Not reported. 


1912 1913 
20 24 
» 30 350 
479 426 
11 8 
1,048} 1,054 
624 1,013 
5 5 
24 27 
29 21 
639 BRS 
8 12 
12 9 
50 40 
14 15 
4 5 
19 16 
4 3 
79 84 
43 54 
318 283 
405 384 
554 566 
7 7 
10 7 
163 139 
39 36 
70 60 
7 7 
30 
260 261 
38 34 
7 6 
63 74 
36 36 
8 8 
336 285 
11 10 
33 28 
277 231 
77 61 
74 71 
2 3 
5,967 | 6,387 


1914 


21 
350 
346 

(¢) 


> Placer mines not included, 


Besa HaBE 


woSSS ws 


¢ Not segregated. 
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TaBLE 30.—ALL MINES: Actual number of men employed, by States, 1911 to 1917. 


State. 


California. . 


Massachusetts . - 
Michigan. ... 


New Hampshire. 
NOW SOrs0 Yawn sc0cece scenacsesse 


New Mexico..........2.-0.ee0e+ 
New York.... 


Oregon 
Pennsylvania. 
South Carolina.............-..- 


Wisconsin ............-.222-02+ 
Wyoming. o552<ccec0s526 2.8% 
Other States................206- 


@ Not reported. 
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1915 1916 
4,956 360 
81125] 8,193 

14,057 | 21) 421 

5} 1,012 

10,414 | 13, 295 

6,369 | 10,120 
108 110 


1917 


1911 1912 1913 1914 
4,101 f 5,212} 5,225 
@) b1,914 : y 

12,768 | 15,591 | 16,489] 14°011 
4 33 (¢) 
10,877] 10,312| 11,476] 9,761 
10,404] 8,802] 15,949] 9, 228 
1 259 255 216 
4,305 | 4,461] 4,538] 2,885 
1,001 515 444 305 
4,301 | 6,229] 5,769] 5,249 
848 440 511 490 
244 200 231 281 
729 831 608 315 
461 460 516 221 
81 72 121 128 
231 329 359 69 
118 58 48 31 
31,584 | 20,469 | 28,174) 27,272 
16,548 | 16,559| 19,546| 17,694 
901 | 11,403} 9,747] 8,480 
13, 13,340] 19,500] 13,046 
6,210 5471 7,316] 6,821 
1 90 83 3 
1,739 | 1,633} 1,433| 1,362 
2,450 502 | 3,766) 2,424 
3,202] 2710) 3,345 ” 002 
997| 1,068] 1,167 994 
362 310 305 192 
418 541 641 596 
1,394} 1,051] 1,349] 1,279 
862 762 656 425 
984] 1,041 444 416 
2,519| 1,963] 2,001) 1,841 
4,454 | 3,480] 3,151] 3,253 
3 35 346 
7,710 | 8,458] 7,872] 5,837 
180 181 143 112 
3,971| 2,516] 2,596] 1,877 
1, 1,307 "302 
2,844 | 3, 83 4,330] 2,576 
612 2 616 480 
58 591 490 472 
165,979 | 169,199 | 191,276 | 158,115 


® Placer mines not included, 


5,190 6, 083 
384 509 
214 271 
435 615 
174 278 
105 60 
223 143 

86 34 
27,512 | 34,061 
14, 572 19, 152 

9,570 | 14,334 

13,846 | 19,491 

5,713 953 

4 34 

1,745 2,031 

2,732 4,182 

2,558 3, 662 
627 605 
265 262 
855 1,593 

1,070 1,308 
384 460 
487 153 

1,796 2,491 

2, 821 3, 836 
29. 943 

5,449 7,384 

98 155 

1,976 2,919 
715 1, 239 

2,651 3,574 
386 501 
398 190 

152,118 | 204, 685 
¢ Not segregated. 
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TasieE31.—ALL MINES: Number of 300-day workers employed, by States, 1911 to 1917, 
[Derived from Table 32.] 


State. 


RTGDAMG os odin caamesgasens 
Alaska 
Arizona... 
ATKGNSAS 2 ci ccoes sce sateen es 


WAHIOCNIGs. 2 ncvecteasenciescat 
‘Colorado... .. 
Connecticut. 
BlOTIG as odo cesesicncccs sesanuey 


MOOT HG. coccuccdessscsccacevnse 
Tdaho..... 
Iilinois. ... ed 
FOWRS. ca svecviediowsscateceuss 


FAMERS. Socssecauacegeyesecicaes 
Kentucky. 
Maine..... 
Maryland... .csssescseavscees 


Massachusetts. .....-....-00-008 
Michigan. ..... 

Minnesota... 
Missourians =sscccsaGenssscteteaes. 


Nevada 
New H: s fs 
NGw, Jerse ync sh. cp eis evsc dee 


1915 1916 | 1917 
4,438 | 7,208 8, 404 
5,713 | 5,818 5,501 

13,839 | 21,664 22/464 

54 787 1,350 

10,545 | 12,561) 11,390 

6,435 | 10,787 7,550 

88 94 115 
1,473 | 1,662 2, 460 
200 304 85 
4,623 | 5,284.) 5,541 
383 418. 608 
157 23 OM 
249 524 600 
140 122. 478 
66 56 1 
158 70 118 
68 28 49 


13,264 | 16,233.) 20, 708 
8,354 | 13,067] 10,107 
13,679] 19,310] 16,218 
5, 753 7,271 6, 863 
3d 31 1 


New Mexico........-.... eaee= 2 2, 504 3,938 4,973 
2,301 3,496 4,189 
495 553 693 
222 232 133 
ORTSROMG. «6 cs accine'sen'vendsceus 683 1,163 2,102 
OTreg ON =o nas sez tcessses soesscee 745 804 811 
Pennsylvania... ....-.ss.-2ss- 318 387 455 
South Carolina. .............4 as 323 257 390 140 168 
South Dakota. ..............--- 2,401 1,942 1,945 2,616 2,361 
Tennessee. .... 2, 764 2,559 2,363 3,306 3, 204 

Texas. ........ 342 347 300 1, 105 
Wtetis ssavevel ives cecacersmesaue 8,470 6, 231 6, 086 7,817 8,620 
Vermont 111 99 92 142 | 12 
Virginia 2,369 1,661 1,450 2,512 2,305 
Washington, ...............02-- 869 394 377 694 745 
Wisconsin -.<.5:2-ssssscseaces2 4,152 2,145 2,476 3,126 8, 336 

Wyoming... 451 327 
Other States. 585 872 470 209 | 615 
Total......... 156,089 | 161,662 | 183,593 | 142,619 | 141,997 | 192,455 | 192,085 
@ Not reported. 6 Placer mines not included. ¢ Not segregated. 
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TaBLe 32.—ALL MINES: Days of labor performed, by States, 1911 to 1917. 

1911 1912 1913 1914 1915 1916 1917 
1,350,944 | 1,302,041 | 1,485,189 | 1,431,218 | 1,331,512 | 2,162,392 | 2,539,347 
si (a) b 652,873 | 2,096,782 | 2,052,450 | 1,713,859 | 1,745,476 | 1,670, 175 
-| 3,686,479 | 4,701, 702 | 5,194, 231 | 4,361,024 | 4,151,671 | 6,499, 137 | 6,739, 067 
146,246 | 108, 735 87, 046 (¢) 163,165 | 236,074 | 407,830 
3,061,843 | 2,845,815 | 3,115,698 | 2,727,281 | 3,163,407 | 3,768,322 | 3,417,101 
.| 3, 150,356 | 2,656, 168 | 4,767,651 | 2,768,400 | 1,930,586 | 3, 236, 196 | 2, 264, 8X3 
45,644 76,930 74, 004 38,975 26,544 28, 229 34,456 
1, 283,315 | 1,320,480 | 1,150,343 | 679,182 | 441,908 | 498,605 | 737,387 
241,242 | 112,081 101, 867 48, 386 62,758 | 118,198 | 241, 366 
1, 243, 744 | 1,692,351 | 1,634,392 | 1,366,877 | 1,386,965 | 1,585,121 | 1,662, 271 
233, 963 132, 658 135, 732 104, 462 114, 8&1 125,479 182, 389 
70, 550 48, 753 61, 042 62, 883 47, 004 69,959 73,304 
161,213 | 194,238} 147, 034 67,386 74,704] 157,194 | 206,850 
121, 530 85,873 94,493 30, 487 42,175 36, 630 143,401 
18, 920 16, 230 32,178 30,389 19, 835 16, 948 33,450 
53, 292 89,136 | 104, 195 13, 850 47,303 20, 909 35,412 
Massachusetts. .........-- 26,994 15, 100 14, 028 8, 463 20,350 8,410 14, 803 
Michigan... ... ..| 9,385,524 | 8,946,517 | 7,878, 782 | 7,472, 852 | 7,942, 0x0 |L0, 209, 502 | 9,610,957 
Minnesota. -| 4,175,782 | 4, 760,330 | 5,976,512 | 4,399,549 | 3,979,111 | 4,870,007 | 6,211,912 
Missouri... 2,508, 345 | 3,046,934 | 2,454,713 | 2, 180,531 | 2, 506,376 | 3, 92U, 002 | 3,032, 204 
| 4,015,502 | 3,979,041 | 6,177,500 | 3,386,894 | 4, 108, 700 | 5,793, 114 | 4,865, 567 
--| 1,829, 10S | 2,226,733 | 2,242,654 é 1,726,012 | 2,181,188 | 2,059, 054 
25, 524 16, 804 16,010 8,574 10, 125 9, 288 21, 205 
477,583 | 460,997 | 443,973 | 404,054] 539,417 | 623,793 | 619,640 
New Mexico............-. 757,495 | 669,707 | 914,038} 643,005 | 751,056 | 1,181,330 | 1,491, 783 
New York 930, 133 789, 982 930, 515 833, S26 690, 256 1, 256, 601 
North Carolina. . 169, 983 215, 194 228, 245 218, 973 145, 614 207, 936 
Dwas dete ceshs 97,720 76,397 85, 807 50, 604 66,613 69,570 40,040 
82,620] 113,041} 148,132} 151,616! 204,973 | 348,759} 630, 504 
aos.3 8 am 332, 049 198, 906 262, 126 208, 531 223,416 268, 056 245, 038 
Pennsylvania. . .-| 214,076 | 191,254 | 171,463 | 104,553 95,549 | 16,162] 136,590 
South Carolina. .......... 294,900 | 286, 514 96, 985 77,088 | 116, 933 41,975 50,400 
South Dakota............ 595,262 | 589,427] 720,169 | 582,731} 583,497] 784,715 | 708,364 
Tennessee. . . --| 1,156,005 | 881,291 | 829,277 | 767,793 | 708,870 | 991,838 | 961, 148, 
Texas. . < 73, 870 106, 940 102, 695 | 104, 000. 89, 988 331,399 190, 495 
Utah wc atseacecccsaces 2,478,517 | 2,555,037 | 2,541,022 | 1,869, 201 | 1,825,854 | 2,345,007 | 2,586, 036 
42,639 45,325 33, 236 29, 698 27,492 38, 487 
1,056, 461 689, 800 710, 805 498, 414 431, 968 718,380 
315,342 | 196,807 | 260,828 | 118,113] 113,009 223,421 
Wisconsin......... eeee--| 736,463 | 1,039,400 | 1,245,478 | 643,464 | 742,653 | 937,859 | 1,000, 661 
Wyoming. . -| 162,695 155, 903 135, 280 98, 034 88, 849 116, 261 130, 771 
Other States.............. 16,700 | 214,065} 175,705] 111,502} 140,977 62,900 | 184,626 
Total s2-2sSc2532.2 46,826,573 |48, 498,510 |55,077,855 42,785,840 |42, 599,015 |57, 736,425 /57,625,811 


@ Not reported. 


> Placer mines not included. 


¢ Not segregated. 
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TaBLe 33.—ALL MINES: Average number of days mines were operated, by States, 1911 


to 1917. 

State. 1911 1912 1913 1917 
270 285 279 
(2) 6341 263 20 

288 302 315 300 i 
250 257 258 259 
282 276 271 338 
Colorado ......2...:. 303 299 299 300 
Connecticut ae 272 297 290 300 
FUOGG sos ccscecccavecedeacueed 298 296 253 295 

241 218 229 264 | 
259 272 283 m1 

276 301 266 269 | 

289 244 264 248 | 

221 234 242 230 | 
264 187 183 208 
234 225 266 296 
231 271 290 25 
Massachusetts. ....-.......----- 229 260 292 290 
Michigan........ : 297 304 280 2% 
Minnesota 252 287 306 285 
issouri....... 253 267 252 2583 
Montana. . 301 298 317 299 
Nevada... 295 295 307 300 
New Hampshir 255 187 193 262 
New Jersey. 275 282 310 283 
New. Mexl00: <3 6ccnccees ceciewees 309 268 243 300 
New York:...ccs02 seedece Ce 290 292 278 322 
North Carolina xe 170 201 186 215 
Bl Ow awaueacidessaveriws sce clans 270 246 281 181 
Oklahoma: ss: .ees2a-kess sao 198 209 231 218 
OLregON a2. sc scwesveen sens 238 189 194 207 
Pennsylvania............. 248 251 261 266 
South Carolina 300 275 318 216 
236 300 344 328 
260 253 263 272 
298 277 291 308 
321 323 326 
Vermont: scosticsdugeidecascas 237 250 232 252 
Vitginiast.ctsbecdena cree sn 266 274 274 269 
Washington 201 151 200 203 
Wisconsin. 259 271 288 264 
Wyoming... 266 236 220 249 
Other States. . 288 362 359 349 
eee oy 
Totals ceisecesosenccesod 282 287 288 287 

@ Not reported. b Placer mines not included. © Not segregated. | 

| 

i 

—_— -* 
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TaBLE 34.—ALL MINES: Fatalities by States, 1911 to 1917. 


1912 


1913 1914 


1915 1916 


New Jersey.....----.---------- 


New Mexico... 
New York. 
North Caro! 
Ohio... . 


Oklahoma. 
Or 


egon.... 
Pennsylvania. 


New Hampshire..........-----.].. 


28 5 
14 11 
4 8 
1 3 
3 1 


South Carolina..........-..---- ME Pe ened iret ere) err erer Perret ree 


ots Not reported. 
103116°—19——6 


Google 


> Placers not included. 


12 27 32 
22 29 30 
41 68 80 
1 1 fess. canes 
49 42 44 
49 63 47 
3 4 7 
1 4 4 
25 15 24 
3 4 3 
2 AN2eseeseass 
2 3 4 


9 8 9 
4 21 13 
8 16 13 
bale Asp aigera| > Sees eae 1 
2 I |sccccscece 
4 5 18 
2 1 1 
1 W\Seneseeses 


¢ Not segregated. 
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TABLE 35.—ALL MINES: Injuries, by States, 1911 to 1917. 


of 


1 

1 re er i me wee ey pee 

Michigan. ... 8, 064 625 

Minnesota.............2-2-.2..24- 4,424 473 

Any eT Oe See 1, 688 384 

Montans..s 25 sasece0se35ss 0.50 2,222 978 

Nevada......... 824 14 

New Hampshire. . 5 4 

New Jersey..........0.ccencenee 575 377 

New Mexico.... 167 996 

New York.. 400 1,043 

North Car 63 106 

Ohio...... 25 39 

Oklahoma... 50 923 

Oregon..... 30 123 

Pennsylvania. e 8 74 

South Carolina........-........- 36 8 

730 

627 

83 

2,385 

49 

262 

280 

Wisconaint » <2. sc scesaseacenas 1,081 

‘Wyoming.......... - 12 
Other States. 

TOtal ic oscccceszoaserianses » 46,286 
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TaBLE 36.—ALL MINES: Number of fatalities per 1,000 300-day workers, by States, 


1911 to 1917. 


Alabama.........-..----+-+--+- 
Alaska. . z 


Massachusetts. . 
Michigan. 
Minnesota 
Missouri 


New Hamp: 
New Jersey... 


1911 1912 1913 1914 1915 1916 1917 
2.22 7.60 4.44 5.24 2.70 3.75 3.78 
(a) 29.65 3.58 2.78 3.85 4.98 5.39 
f 4.27 4. 4.33 2.96 3.14 3.56 
2. (¢) 1.84 Ui Asgec sees 
4. 4.51 4.65 3.34 3. 86 
5. 5.09 7.61 5.84 6.23 
je 243 [BOM aan 8785 
21 4.78] 10.15 4.97 
49 5.41 2. 84 4.33 
E --| 7.83 9.57 4.93 
reese 12.74 rip] eanerens 
4.44 8.03 5.73 5.80 
19.61 es 


gogo gopogs 
&R& EBS 


= 
Sew 


gon 3 


oR Ne 
e& Nae 


oe 
&S 2 


i=] 
= 


Sra © 
SS 


PE goeoge 
S8 $25 


Roe 


3.08 2.29 2.96 
3.39 3.33 3.43 
3.33 be) a ee ee 
3.78 3.07 3.02 
Leta ee ‘ f 10. 87 14.08 |.....2---- 
1,74 07 .69 1.19 3.34 
6.10 Ae eae ee 10.61 4.32 5.37 
Sanegweavdeause 6.35 2.65 5.13 3. 23 5.44 3.60 
ab unesaeonae|scansotens NOD". cocndscneftowssacngd 6.76 2.58 2.29 
Meal asus! 1.71 2.69 |........-. ry ol errr 
4.09 3.72 3.92 3.89 3.62 4.44 
> Placer mines not included. c Not segregated. 
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Taste 37.—ALL MINES: Injuries per 1,000 300-day workers employed, by States, 
1911 to 1917. 


1912 1913 1915 1916 1917 


State. 


338. 22 279. 27 265.48 

89. 62 112. 93 97.54 

361.59 338. 81 349. 89 

53.31 165.18 55.19 

277.69 298. 62 253. 56 

189. 43 135.07 142.25 

SSsageoses 22.73 21.28 113.04 
119. 48 98. 68 106. 50 

129.19 111.68 81.99 

210. 04 173.16 188. 41 

133.16 452.15 248. 36 

426.75 227.47 274. 59 

Saaaatessicesgcsese'oacs a’ 212. 85 200. 38 117.39 
63. 83 311. 48 85.77 

45.45 71. 43 8.93 

25. 32 157.14 16.95 


Massachusetts 161.76 107.14 |......-... 
Michigan. 295. 43 273. 57 269. 23 
Minnesota 225. 35 227. 44 216.02 
Missouri.. 243. 93 229.97 235. 88 
Montana, <.iccessicecaccaseecace 254. 84 276.75 245. 28 
Nevada.......... 176. 26 199. 56 163.78 
New Hampshire...........--...]| 11.76] 89.29] 36.36] 34.48 |..........].......-.. 56. 34 
New Jersey.........--.2-----0-- 189. 66 202. 50 182. 57 
New Mexico.<:.iis.566se.cest000.0% 174.12 182.07 200. 28 
Nowe York - 2.260655 <s8sesa5 0620 207.30 375.00 248.99 
North Carolina. .........-..-... 272.73 206.09 152.96 

LO i ccisiecdcacasiocamnne css eae 130. 63 146.55 293.23 
Oklahoma... 185.94 258. 81 439.11 
Oregon..... 60.40 93.96 150.55 
Pennsylvania. ake 25.16 108. 53 162. 64 
South Carolina. .............-.. 15.38 71.43 47.62 


Vermont. ...... 97. 83 211.27 81 
Virginia. ..... 115.17 108.68 109.39 
Washington. . 68.97 69.16 375. 84 
WISCONSIN: -ia5 S4o2b40e5.cescs50 244.35 351.89 309.05 
WYOMING: scasizt apttiaenkeses 27.03 100. 52 27,52 
Other States..........-......... 221. 28 401.91 219.51 


® Not reported. > Placer mines not included. c Not segregated. 


FORM FOR MINE-ACCIDENT RECORDS. 


In order that more detailed information may be had, the bureau 
prepared forms in 1915 for recording accidents at mines (Form 
6-4791) and metallurgical works (Form 6-841), in the hope that 
many of the mining companies would consider their adoption. 
These forms were prepared with two objects in view: First, that more 
detailed information on different kinds of accidents may be obtained; 
and, second, that the adoption of the forms will help to standardize 
the records. 

Copies of these forms will be supplied by the bureau with the 
understanding that a summary report will be made for the bureau’s 
use at the close of the year. 
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PUBLICATIONS ON ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until the 
edition isexhaustea. Requests for all publications can not be granted 
and to insure equitable distribution applicants are requested to 
limit their selection to publications that may be of especial interest 
to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on 
payment of the price of printing. Interested persons should apply 
to the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Buutuetin 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, compiled 
by A. H. Fay. 1916. 570 pp., 3 pls., 13 figs. 

Butwetin 140. Occupational hazards at blast-furnace plants and accident preven- 
tion, based on records of accidents at blast furnaces in Pennsylvania in 1915, by 
F. H. Willcox. 1917. 155 pp., 16 pls. 

TECHNICAL ParEr 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TrecunicaL Paper 61. Metal-mine accidents in the United States during the cal- 
endar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 

TECHNICAL ParEr 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 

TECHNICAL Paper 118. Coke-oven accidents in the United States during the cal- 
endar years 1913 and 1914, compiled by A. H. Fay. 1915. 16 pp. 

TECHNICAL Paper 124. Accidents at metallurgical works in the United States 
during the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp. 

TECHNICAL PapER 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

TECHNICAL Paper 129. Metal-mine accidents in the United States during the cal- 
endar year 1914, compiled by A. H. Fay. 1915. 96 pp., 1 pl., 3 figs. 

TECHNICAL PapER 151. Coke-oven accidents in the United States during the cal- 
endar year 1915, compiled by A. H. Fay. 1916. 18 pp. 

TECHNICAL Paper 164. Accidents at metallurgical works in the United States 
during the calendar year 1915, compiled by A. H. Fay. 1916. 20 pp. 

TrEcHNICAL Paper 165. Quarry accidents in the United States during the calendar 
year 1915, compiled by A. H. Fay. 1917. 77 pp., 1 pl. 

TECHNICAL Paper 168. Metal-mine accidents in the United States during the cal- 
endar year 1915, compiled by A. H. Fay. 1917. 114 pp., 2 figs. 

TECHNICAL Paper 193. Quarry accidents in the United States during the calendar 
year 1916, compiled by A. H. Fay. 1917. 21 pp. 5 
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TECHNICAL Paper 201. Accidents at metallurgical works in the United States 
during the calendar year 1916, compiled by A. H. Fay. 1918. 18 pp. 

TECHNICAL Paper 202. Metal-mine accidents in the United States during the cal- 
endar year 1916, compiled by A. H. Fay. 1918. 91 pp. 
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